Intrinsic phenotypic differences of asthmatic epithelium and its inflammatory responses to respiratory syncytial virus and air pollution.
A substantial proportion of healthcare cost associated with asthma is attributable to exacerbations of the disease. Within the airway, the epithelium forms the mucosal immune barrier, the first structural cell defense against common environmental insults such as respiratory syncytial virus (RSV) and particulate matter. We sought to characterize the phenotype of differentiated asthmatic-derived airway epithelial cultures and their intrinsic inflammatory responses to environmental challenges. Air-liquid interface (ALI) cultures were generated from asthmatic (n = 6) and nonasthmatic (n = 6) airway epithelial cells. Airway tissue and ALI cultures were analyzed by immunohistochemistry for cytokeratin-5, E-cadherin, Ki67, Muc5AC, NF-κB, the activation of p38, and apoptosis. ALI cultures were exposed to RSV (4 × 10(6) plaque forming unit/ml), particulate matter collected by Environmental Health Canada (EHC-93, 100 μg/ml), or mechanically wounded for 24, 48, and 96 hours and basolateral supernatants analyzed for inflammatory cytokines, using Luminex and ELISA. The airway epithelium in airway sections of patients with asthma as well as in vitro ALI cultures demonstrated a less differentiated epithelium, characterized by elevated numbers of basal cells marked by the expression of cytokeratin-5, increased phosphorylation of p38 mitogen-activated protein kinase, and less adherens junction protein E-cadherin. Transepithelial resistance was not different between asthmatic and nonasthmatic cultures. In response to infection with RSV, exposure to EHC-93, or mechanical wounding, asthmatic ALI cultures released greater concentrations of IL-6, IL-8, and granulocyte macrophage colony-stimulating factor, compared with nonasthmatic cultures (P < 0.05). This parallel ex vivo and in vitro study of the asthmatic epithelium demonstrates an intrinsically altered phenotype and aberrant inflammatory response to common environmental challenges, compared with nonasthmatic epithelium.